4:4                         ELECTRIC DISPLACEMENT AND                      [29.

consider a little more in detail the process by which these tubes
contract when they enter a conductor.

29.] When a Faraday tube is not closed its ends are places
where electrification exists, and therefore are always situated on
matter. Now the laws of Electrolysis show that the number of
Faraday tubes which can fall on an atom is limited j thus only one
can fall on an atom of a monad element, two on that of a dyad,
and so on. The atoms in the molecule of a compound which is
chemically saturated are already connected by the appropriate
number of tubes, so that no more tubes can fall on such atoms.
Thus on this view the ends of a tube of finite length are on free
atoms as distinct from molecules, the atoms in the molecule being
connected by short tubes whose lengths are of the order of mole-
cular distances. Thus, on this view, the existence of free electricity,
whether on a metal, an electrolyte, or a gas,, always requires the
existence of free atoms. The production of electrification must
be accompanied by chemical dissociation, the disappearance of
electrification by chemical combination; in short, on this view,
changes in electrification are always accompanied by chemical
changes. This was long thought to be a peculiarity attaching to the
passage of electricity through electrolytes, but there is strong evi-
dence to show that it is also true when electricity passes through
gases. Reasons for this conclusion will be given in Chap. II, it
will be sufficient here to mention one or two of the most striking
instances, the details of which will be found in that chapter.

Perrot found that when the electric discharge passed through
steam, oxygen came off in excess at the positive and hydrogen
at the negative electrode, and that the excesses of oxygen at the
positive and of hydrogen at. the negative electrode were the
same as the quantities of these gases set free in a water volta-
meter placed in series with the discharge through the steam.
Grove found that when the discharge passed between a point
and a silver plate through a mixture of hydrogen and oxygen,
the plate was oxidised when it was the positive electrode, not
when it was the negative. If the plate was oxidised to begin
with, it was reduced by the hydrogen when it was the negative
electrode, not when it was the positive. These and the other
results mentioned in Chap. II seem to point unmistakably to
the conclusion that the passage of electricity through gases is
necessarily attended by chemical decomposition.    ..........447
